Role of autonomic nervous system in the time-dependent hyperglycemia induced by intracranial injection of D-mannitol and D-glucose.
Intracranial injection of D-mannitol (MA) or D-glucose (GL) caused photoperiodic hyperglycemia in rats; MA injection elicited hyperglycemia only in the light period, while GL injection induced it only in the dark period. To elucidate the mechanisms of these hyperglycemias, we examined the effect of the autonomic nervous system on them in rats under the L:D (12:12) condition. Propranolol, a beta-adrenergic blocker, and hexamethonium, a ganglion blocker, effectively inhibited hyperglycemia induced in either the light (MA) or dark (GL) period. In contrast, phenoxybenzamine, an alpha-adrenergic blocker, and atropine, a cholinergic blocker, inhibited hyperglycemia induced in the light period (MA), but not that induced in the dark period (GL). These findings suggest that alpha and beta-adrenergic and cholinergic mechanisms are involved in the hyperglycemia induced by MA in the light period, while only the beta-adrenergic mechanism is involved in the hyperglycemia induced by GL in the dark period.